
Table 1. Biological, Chemical, and Physical Evaluations Conducted during the LANL 
Water Quality Assessment, 1996-1997. 

BIOLOGICAL EVALUATIONS 

Biological Inventory Biological Response 
Wildlife Reported in Study Area 
Electrofishing Survey 
Aquatic Life Reported in the Study Area 
Benthic Macroinvertebrate Survey 

Taxa Density and Richness 
Diversity Indices 
Community Metrics with laboratory invertebrates 

Surface Water Toxicity Testing 
Using a 96-hour Static Renewal Test 

with laboratory invertebrateshish 
In Situ Caged-fish 96-hr & 2 months 

Using a 96-hour Test of Porewater 
Sediment Toxicity Testing 

Contaminant Bioavailability 
MetalsPCB accumulation in biota 

CHEMICAL EVALUATIONS 

Field and Laboratory Analyses Nutrients Minerals Dissolved Oxygen pH 
Continuous Monitoring X X X 
Grab Water Samples X X X X 
Porewater X X X X 

Water Samples X X X 
Porewater X X 
Sediment X X X 
Benthic Macroinvertebrates X 
Caged Fish X X 

Chemical Analyses Organics Metals Radionuclides Explosives 

PHYSICAL EVALUATIONS 

Instream Characteristics 
Width and Depth 
Flow and Discharge 
Substrate 
cover 

Stream Channel Stability 
Land Use and Land Cover 
Air & Water Temperature 
Water Uses & Discharges 

Watershed Characteristics 

Habitat Conditions 
Habitat Type (e.g., pool, riffle, run) 
Riparian Vegetation 
Habitat Stability 

Habitat Suitability ModeLs 
Brook Trout Life Cycle Habitat Suitability Index 
Longnose Dace Adult Habitat Suitability Index 
Rapid Bioassessment Protocol for Invertebrates 



Table 2. Wildlife Species Reported in the Jemez Mountains and Characterized by 
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Table 2. Wildlife Species Reported in the Jemez Mountains and Characterized by 

1 Subletteetal. 1990 
2 Calamusso and Rinne 1999 
3 Rinne and Platania 1995 
4 Lkgenhardt et al. 1996 
5 Foxx et al. 1999 
6 Hinojosa 1997 
7 Findley et al. 1975 
8 Biggs et al. 1997b 
9 Biggs et al. 1997a 
10 Travis 1992 
1 1  Poole and Gill 1999 
12 Johnson and Wauer 1996 
13 National Geographic Society 1987 
14 Fettig 1999 

133 



GUILD' 
COMMON NAME SCIENTIFIC NAME Source' Fully Semi- Riparian Terrestrial 

Aquatic aquatic 
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Variable 

Drainage Area (km2) 

Basin Length (km) 

Canyon Watershed or Drainage 

Los Alamos Sandia Pajarito Watef Valle 

28.4 14.2 20.7 15.4 10.8 

25.9 15.8 22.5 21.7 11.9 

% SpruceFir 

% Aspen 

% Ponderosa Pine 

38.8 1.2 25.4 26.4 -- 
4.1 <o. 1 2.7 3.1 -- 

14.8 13.2 33.8 37.6 -- 

a Land use data only available for Water Canyon, which contains Valle Canyon. 
Stream order determined fi-om topographic maps indicated a first order stream at the 
study location, however, effluent discharges that are similar to tributaries in volume 
and location indicated a second order stream. 

Based on the preliminary vegetation and land cover classification for the Los 
Alamos National Laboratory and vicinity as reported by Koch et al. (1 997). 

% PiiiodJuniper and 

% Grassland 

% Unvegetated 

Juniper Savannah 
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24.7 59.8 16.3 23.1 -- 

2.3 3.2 3.9 6.5 -- 
9.6 13.1 3.4 2.5 -- 

% Developed 4.9 9.5 15.3 0.6 -- 



Table 4. Location of C 
Stream Read 

Cage Number, Monitoring, or 
Habitat Measurement 

Hydrolab monitoring 

Hydrolab monitoring 

Hydrolab monitoring 

Hydrolab monitoring 

Cages Tlb and BlC 

Cages T2 and B2 

Canyon Stream Reach X - Y Coordinates 

Easting Northing 

377385 3971 927 

381852 3970414 

379362 3968959 

379703 3967945 

377230 3972 135 

377262 3972104 

Los Alamos AR' 

~~~ ~ 

Cages T4 and B4 

Cages T5 and B5 

Cages T6 and B6 

Cages T7 and B7 

Cages T8 and B8 

Cages T9 and B9 

Cages T1 and B1 

Cages T2 and B2 

Cages T3 and B3 

Sandia Canyon 

3773 10 3972058 

377332 3972024 

377336 3972009 

377341 3971986 

377353 3971958 

377385 3971927 

38 1852 39704 14 

381894 39704 14 

381943 3970388 

Pajarito Canyon 

~ ~~ 

Sandia Canyon 

Sandia Canyon 

Sandia Canyon 

Pajarito Canyon 

Cages T7 and B7 

Cages T8 and B8 

Cages T9 and B9 

Cages T1 and B1 

Valle Canyon 

382079 3970352 

382007 3970337 

382048 3970348 

379362 3968959 

Los Alamos AR 

Los Alamos AR 

Los Alamos AR 

Los Alamos AR 

Los Alamos AR 

Los Alamos AR 

Los Alamos AR 

Los Alamos AR 

Los Alamos AR 

Sandia Canyon 

Sandia Canyon 

Sandia Canyon 

Sandia Canyon 

Cages T3 and B3 I 377286 I 3972095 

Cages T4 and B4 I 381967 I 3970386 

Sandia Canyon I Cages T5 and B5 I 381997 I 3970372 
~~~ ~~ 

Sandia Canyon I Cages T6 and B6 I 382052 I 3970367 
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Los Alamos AR 

Los Alamos AR 

Los Alamos AR 

Los Alamos AR 

Los Alamos AR 
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Upper Habitat Transect 5 37722 1 3972131 

Upper Habitat Transect 6 377233 3972131 

Upper Habitat Transect 7 377246 3972 123 

Upper Habitat Transect 8 377256 39721 15 

Upper Habitat Transect 9 37726 1 39721 15 



Table 4. Location of Cages and Habitat Measurements in Canyon Stream Reaches for the 
LANL Water Quality Assessment, 1996- 1997. - Continued. 

Los Alamos AR 

Los Alamos AR 

Los Alamos AR 

Los Alamos AR 

Los Alamos AR 

Los Alamos AR 

Los Alamos AR 

Los Alamos AR 

Los Alamos AR I Upper Habitat Transect 10 I 377262 I 3972104 I 
~~ 

Lower Habitat Transect 1 377312 3972048 

Lower Habitat Transect 2 3773 17 3972045 

Lower Habitat Transect 3 377319 3972029 

Lower Habitat Transect 4 377321 39720 19 

Lower Habitat Transect 5 377332 3972024 

Lower Habitat Transect 6 377332 3972008 

Lower Habitat Transect 7 377343 3971998 

Lower Habitat Transect 8 377338 3971988 

Los Alamos BR 

Los Alamos BR 

Los Alamos AR I Lower Habitat Transect 9 I 377339 I 3971987 I 

Habitat Transect 3 378142 3971533 

Habitat Transect 4 378159 3971542 

Los Alamos AR I Lower Habitat Transect 10 I 377334 I 3971971 I 

Los Alamos BR 

Los Alamos BR 

Los Alamos BR 

Los Alamos BR 

Los Alamos BR 

Los Alamos BR 

Los Alamos BRd I Habitat Transect 1 I 378133 I 3971548 I 

Habitat Transect 5 378 165 3971535 

Habitat Transect 6 378 174 3971533 

Habitat Transect 7 378 183 397 1532 

Habitat Transect 8 378 184 397 1528 

Habitat Transect 9 378194 397 1534 

Habitat Transect 10 378201 3971520 

Los Alamos BR I Habitat Transect 2 I 378134 I 3971536 I 

Sandia Canyon 

Sandia Canyon 

Upper Habitat Transect 2 381909 3970407 

Upper Habitat Transect 3 38191 1 3970406 

Sandia Canyon 

Sandia Canyon 1 Upper Habitat Transect 1 1 381895 I 3970407 I 

Upper Habitat Transect 5 I 381931 3970392 

Sandia Canyon I Upper Habitat Transect 4 I 381920 I 3970404 I 
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Table 4. Location of Cages and Habitat Measurements in Canyon Stream Reaches for the 
LANL Water Quality Assessment, 1996- 1997. - Continued. 

Sandia Canyon 

Sandia Canyon 

Sandia Canyon 

Sandia Canyon 

Sandia Canyon 

Sandia Canyon 

Sandia Canyon 

Sandia Canyon 

Sandia Canyon 

Sandia Canyon 

Sandia Canyon 

Sandia Canyon I Upper Habitat Transect 6 I 381935 I 3970390 
~ 

Upper Habitat Transect 7 381945 3970390 

Upper Habitat Transect 8 381956 3970388 

Upper Habitat Transect 9 381963 3970386 

Upper Habitat Transect 10 381973 3970373 

Lower Habitat Transect 1 382083 3970352 

Lower Habitat Transect 2 382093 3970352 

Lower Habitat Transect 3 382101 3970343 

Lower Habitat Transect 4 382105 3970340 

Lower Habitat Transect 5 3821 10 3970338 

Lower Habitat Transect 6 382121 3970343 

Lower Habitat Transect 7 382129 3970345 

Pajarito Canyon I Lower Habitat Transect 1 

Sandia Canyon I Lower Habitat Transect 8 I 382139 I 3970344 

I 
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Table 4. Location of C 
LANL Water 

Valle Canyon 

Valle Canyon 

Valle Canyon 

Valle Canyon 

Valle Canyon 

Valle Canyon 

Valle Canyon 

Valle Canyon 

Pajarito Canyon 

Pajarito Canyon 

Paiarito Canyon 

Upper Habitat Transect 2 379740 

Upper Habitat Transect 3 379757 

Upper Habitat Transect 4 379761 

Upper Habitat Transect 5 379769 

Upper Habitat Transect 6 379773 

Upper Habitat Transect 7 379784 

Upper Habitat Transect 8 379895 

Upper Habitat Transect 9 379806 

Paiarito Canyon 

Valle Canyon 

Valle Canyon 

Valle Canyon 

Pajarito Canyon 

-~ 

Lower Habitat Transect 5 380026 3968016 

Lower Habitat Transect 6 380036 3968012 

Lower Habitat Transect 7 380040 3968027 

Pajarito Canyon 

Pajarito Canyon 

Pajarito Canyon 

Pajarito Canyon 

lges and Habitat Measurements in Canyon Stream Reaches for the 
2uality Assessment, 1996-1 997. - Continued. 

Lower Habitat Transect 2 

Lower Habitat Transect 3 

Lower Habitat Transect 4 

Lower Habitat Transect 5 

Lower Habitat Transect 6 

Lower Habitat Transect 7 I 1 
Lower Habitat Transect 8 I 1 
Lower Habitat Transect 9 I 1 
Lower Habitat Transect 10 I 1 

Valle Canyon 1 Upper Habitat Transect 1 I 379737 1 396798lpPp] 

Valle Canyon I Upper Habitat Transect 10 I 379813 

Valle Canyon I Lower Habitat Transect 1 I 379994 

3967990 

396800 1 

3968028 

3968012 I 
3968009 I 
3968007 I 
3968015 I 

Valle Canyon I Lower Habitat Transect 2 I 380002 I 3968014 I 
Valle Canyon I Lower Habitat Transect 3 I 380011 I 3968024 1 
Valle Canyon I Lower Habitat Transect 4 I 380013 I 3968010-p1 
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Table 4. Location of Cages and Habitat Measurements in Canyon Stream Reaches for the 
LANL Water Quality Assessment, 1996-1 997. - Continued. 

Valle Canyon 

Valle Canyon 

Lower Habitat Transect 8 38005 1 3968023 

Lower Habitat Transect 9 380053 3968021 

Valle Canyon Lower Habitat Transect 10 

a AR = above the Los Alamos Reservoir. 
T1= Toxicity Cage 1 ,  and so on. See text. 
B1 = Bioaccumulation Cage 1, and so on. See text. 
BR = below the Los Alamos Reservoir. 

b 

380055 39680 12 1 
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Table 5. Chemical Name, Symbol, Method of Analysis, and Report 
Water Quality Assessment, 1996- 1997. 

Chemical Name Symbol Method 
water water 

aluminum A1 ICP-MS' 0.01 0.01 

aluminum 

antimony 

AI ICP/AES' 2 1.5 21.5 

Sb ICP-MS 0.001 0.001 

arsenic 

arsenic 

As ICP-MS 0.01 0.01 

As ICP/AES 21.5 21.5 

barium 

barium 

beryllium 

Ba ICP-MS 0.001 0.001 

Ba ICP/AES 0.8 0.8 

Be ICP/AES 0.3 0.3 

boron 

cadmium 

B ICP/AES 19.3 19.3 

Cd ICP-MS 0.01 0.01 

cadmium 

calcium 

ng Limits for the LANL 

Cd ICP/AES 1.5 1.5 

Ca ICP-MS 0.01 0.01 

ting Limits" 

cerium 

cesium 

sediment tissue 

Ce ICP-MS 0.001 0.001 

cs ICP-MS 0.001 0.001 

mg/kgDw mg/kgDW +I 

chromium 

chromium 

--- 1 

1.6 1.5 

Cr ICP-MS 0.01 0.01 

Cr ICP/AES 2.5 2.5 

0.1 I --- I 

cobalt 

copper 

copper 

--- 1 

0.4 0.5 

c o  ICP-MS 0.01 0.01 

cu ICP-MS 0.01 0.01 

cu ICP/AES 2.2 2.2 
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dysprosium 

erbium 

DY ICP-MS 0.001 0.001 

Er ICP-MS 0.001 0.001 

europium 

gadolinium 

gallium 

germanium 

Eu ICP-MS 0.001 0.001 

Gd ICP-MS 0.001 0.001 

Ga ICP-MS 0.01 0.01 

Ge ICP-MS 0.01 0.01 



Table 5. Chemical Name, Symbol, Method of Analysis, and Reporting Limits for the Los 
Alamos National Laboratory Use Study, 1996- 1997 - Continued. 

I sediment water tissue 

gold 

hahium 

holmium 

indium 

iridium 

iron 

Au ICP-MS 0.001 

Hf ICP-MS 0.001 

Ho ICP-MS 0.001 

In ICP-MS 0.001 

Ir ICP-MS 0.001 

Fe ICP-MS 0.01 

0.001 

0.001 

0.001 

0.01 

2.6 

0.1 --- 

0.1 --- 
0.1 --- 
1 

8.1 5 

--- 

iron 

lanthanUm 

lead 

Fe ICP/AES 2.6 

La ICP-MS 0.001 

Pb ICP-MS 0.001 

I neodymium 

lead 

lithium 

I Nd I ICP-MS I 0.001 

Pb ICP/AES 15.9 

Li ICP-MS 0.01 

lutetium 

magnesium 

Lu ICP-MS 0.001 

Mg ICP-MS 0.0 1 

r -  I 1 I 

magnesium 

manganese 

I platinum I Pt I ICP-MS I 0.001 

Mg ICP/AES 36.3 

Mn ICP-MS 0.01 

Reporting Limits 

manganese 

mercury 

molybdenum 

Mn ICP/AES 1.6 

CVAA' --- Hg 

Mo ICP-MS 0.001 

0.001 -t+--k- 0.001 

molybdenum Mo ICP/AES 4.0 

0.001 

0.001 

nickel 

nickel 

0.001 y 

Ni ICP-MS 0.01 

Ni ICP/AES 4.4 

--- I a; 1 -0.1 

0.001 

0.01 

4.4 

4.0 1 ::: I -0.4 

0.001 

--- 1 

0.1 1 

niobium 

osmium 

palladium 

0.001 [ 0.001 

0.01 _-- 

Nb ICP-MS 0.001 

os ICP-MS 0.001 

Pd ICP-MS 0.01 

0.001 I 0.1 I --- 
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Chemical Name 

potassium 

praseodymium 

rhenium 

rubidium 

Reporting Limits 

sediment tissue pore 
water 

Symbol Method 
water 

--- K ICP-MS 0.1 0.1 1 

Pr ICP-MS 0.001 0.001 0.1 --- 
Re ICP-MS 0.001 0.001 0.1 --- 
Rb ICP-MS 0.01 0.01 1 --- 

ruthenium 

SaIIlarium 

terbium 

thallium I T1 I ICP-MS I 0.001 I 0.001 I 0.1 I --_ 

~ ~~~~ 

Ru ICP-MS 0.001 0.001 0.1 --- 
Sm ICP-MS 0.001 0.001 0.1 --- 

thorium 

vanadium 

ytterbium 0.001 0.001 0.1 --- 

scandium 

selenium 
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--- sc  ICP-MS 0.01 0.01 1 

Se HGAAg 0.5 0.5 0.01 --- 



Table 5. Chemical Name, Symbol, Method of Analysis, and Reporting Limits for the Los 
Alamos National Laboratory Use Study, 1996- 1997 - Continued. 

Chemical Name Symbol 

Y Yttrium 
zinc Zn 

zinc Zn 

zirconium Zr 

- -  

Reporting Limits 

sediment tissue pore 
water 

ICP-MS 0.001 0.001 0.1 --- 

ICP-MS 0.01 0.01 1 

ICPIAES 4.0 4.0 0.4 1 .o 
ICP-MS 0.001 0.001 0.1 --- 

Method 
water 

--- 

gross beta 
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--- --- P GS 72 71 

Erprosives 

hexahydro- 1,3,5-trinitro- RDX H P L C r n  
1,3,5-triazine 

Fg/L Fgflrg DW 

0.06 --- 50 --- 



Table 5. Chemical Name, Symbol, Method of Analysis, and Reporting Limits for the Los 
Alamos National Laboratory Use Study, 1996- 1997 - Continued. 

Chemical Name 
Reporting Limits 

water sediment tissue 
Symbol Method 

water 

--- 
50 I octahydro- 1,3,5,7-teranitro- I HMX I HPLC/UV I 0.06 I --- 

1,3,5,7-tetrazocine I 
lY3,5-trinitrobenzene 

lY3-dinitrobenzene 

~~ 

m HPLC/UV 0.06 --- 50 ___  
DNB HPLC/UV 0.06 --- 50 ___  

tetryl 

nitrobenze 

HP-GPC highest reporting limit of I PCB I GC/ECDk I 129 congeners analyzed PCB congener 

___  HPLC/UV 0.06 --- 50 ___  
NB HPLC/UV 0.06 --- 50 --_ 

total PCBs (sum of congeners) 

a Reporting Limit = Note that instrument and method detection limits may differ for the same analyte, 
depending on the laboratory method used, sample interference, etc. Laboratory reports were 
provided in Attachment A and may be consulted for method detection and reporting limits. 
“ D W  = dry weight 
Inductively coupled plasma - mass spectrometry 

not analyzed using this method d r6-w = 

Inductively coupled plasmdatomic absorption spectrometry (EPA Method 200.7) 
Cold vapor atomic absorption spectrometry 
Hydride generation atomic absorption spectrometry 
Gamma spectrometry 
High performance liquid chromatography/ultraviolet absorbance detection (EPA Method 8330) 
“W = wet weight 

High performance-gel permeation chromatography followed by gas chromatography/electron 
capture detection 

’ 

HP-GPC highest reporting 2.6 64.4 CPCB GC/ECD limit plus error 
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Sample Type Preparation Preservativea Container 

Water none none none 

Analyses 

field measurementsb 

Water 

Water 

Water 

none cold' 1 gallon, or 1 quart, lab measurementsd 

none colddark 1 L, amber, Boston explosives' 
round, glass jar 

none cold 1 gallon, or 1 quart field collection for below 
cubitainer filtered-water analyses 

cubitainer 

Water 500 mL, HDPE', WMg trace elemend, radios' I filtered though HNO, 
inline 0.45 pm Nalgene jar 

Water 

Water 
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filtered though cold 500 mL, HDPE, WM chloride, sulfate, 
inline 0.45 pm Nalgene jar alkalinity, hardness 

filtered though H,SO, 250 mL, HDPE, WM nitrate-N, ammonia-N, 
inline 0.45 pm Nalgene jar ortho-phosphate 

Sediment 500 mL, WM glass jar trace elements, radios, I acid volatile sulfides 
debris removed cold 

Sediment 

Sediment 

Invertebrates 

debris removed cold 250 mL, WM glass jar organic carbon, texture 

debris removed colddark 500 mL, WM, foil- polychlorinated biphenyl 
congeners and explosives wrapped, glass jar 

some had cases coldfiozen 7.5 x 19 cm, whirl-pak trace elements 
removed&rinsed or food quality bags 

Fish 

Fish 

~~ 

length and coldfiozen 100 mL, WM glass jar trace elements 
weight measured 

length and cold fiozen 100 mL, WM glass jar polychlorinated biphenyl 
weight measured congeners 



c 

% 

I RDX I I I I I I 
TNT 

a See Table 5 for chemical names and symbols 
Buchman 1998. 
Smith et al. 1996. 
Ingersoll et al. 1996. 

Long and Morgan 199 1 .  
Persuad et al. 1993. 

h Anonymous 1977. 
' EC and MENVIQ 1992. 

e FDEP 1994. 



a All values are mgkg dry weight. See Table 5 for chemical names and symbols, see text for method of SQC 
development. 

Smith et al. 1996. 
Ingersoll et al. 1996. 
FDEP 1994. 

e USEPA 1997b. 
Long and Morgan 199 1.  
Persuad et al. 1993. 
Anonymous 1977. 
EC and MENVIQ 1992. 
Talmage et al. 1999. 



Table 9. 
Habitat 

Riffle 

RUn 

Glide 

Pool 

1st class 

2nd class 

[ajor Stream Habitat Classification (Based on Meehan 1991). 
1 

Large and deep. Pool depth and size are sufficient to provide a low velocity 
resting area for several adult fish. More than 30 percent of the pool bottom is 
obscured due to depth, surface turbulence, or the presence of structures, for 
example, logs, debris, boulders, or overhanging banks and vegetation. 

Moderate size and depth. Pool depth and size are sufficient to provide a low 
velocity resting area for a few adult fish. From 5 to 30 percent of the pool 
bottom is obscured due to depth, surface turbulence, or structures. 

Description I 

3rd class 

Shallow section of stream with rapid current and a water surface broken by 
gravel, rubble, or boulders. 

Small or shallow or both. Pool depth and size are sufficient to provide a low 
velocity resting area for one or two adult fish. Cover, if present, is in the 
form of shade, surface turbulence, or very limited structure. Typical third- 
class pools are wide, shallow pool areas of streams or small eddies behind 
boulders. Virtually the entire bottom are is discernable. 

Swiftly flowing stream reach with little surface agitation and no major flow 
obstructions. A run often appears as a flooded riffle. 

Slow, relatively shallow stream section with water velocities of 10 to 20 m3/s 
and little, or no, surface turbulence. 

Portion of a steam with reduced water velocity, water depth greater than 
surrounding areas, water surface gradient at low flow often near zero and bed 
often concave in shape forming a depression in the profile of the thalweg. 

Table 10. Pool Classification (Based on Hickman and Raleigh 1982; Hamilton and 
Bergersen 1984). 

I I I :E: I Description 
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Table 11. Flow and Discharge Measurements (Recorded at Each Transect). 

Variable Description 

Mean depth 

Thalweg depth 
~~ 

Riffle depth I Calculated as mean depth measured at riffle habitats. 

Mean of the 5 to 10 depth measurements taken at each transect interval. 

Thalweg depth. Mean of the five deepest, adjacent depth measurements. 

Flow 

Pool flow 

Calculated 
discharge 

Measured 
discharge 

Riffle flow 
~~ 

Calculated by averaging flows determined at transects in pool habitat. 

Calculated discharge (Q); (Width*Depth*Velocity) 
at each transect interval. 

Measured discharge (Q) m3/s, with 10 gallon bucket below culvert at 
Valle Canyon only. 

Velocity (V) in meters/second. Water flows were measured using a 
flow-meter and bulb, set to average readings over a 1 0-second interval. 
Measurements were taken at the midpoint between two adjacent transect 
depth measurements, and at approximately 0.6 of the water depth. 

Calculated by averaging flows determined at transects in riffle habitat. 

Rating Rating Description 
Fable 12. Bank Erosion Ratings (Based on Platts et al. 1983). 

I i 

1 - 25 

26 - 50 

51 - 75 

Slight alteration. Less than 25 percent of stream-bank is false*, broken 
down, or eroding. 

Moderate alteration. Less than 50 percent of stream-bank is false, broken 
down, or eroding. 

Major alteration. Greater than 50 percent of stream-bank is false, broken 
down, or eroding. 

0 I Stable. Not altered by water flows, animals, or people. I 

76 - 100 Severe alteration. Greater than 75 percent of stream-bank is false, broken 
down, or eroding. 
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Rating 

50 to 79 percent of stream bank surfaces covered by healthy vegetation, 
and/or, were protected by gravel or larger material. 3 (Good) I 
Rating Description 

Greater than 80 percent of stream bank surfaces covered by healthy 
vegetation, and/or, were protected by boulders and rubble. 

(Fair) 

1 (Poor) 

25 to 49 percent of stream bank surfaces covered by healthy vegetation, 
and/or, are protected by gravel or larger material. 

Less than 25 percent of stream bank surfaces covered by healthy 
vegetation, was not protected fiom erosion, and banks were usually 
eroded each year. 

Rating 

4 

3 

Greater than 50 percent of stream bank transect intercepts had no vegetation, 
or dominant material was soil, rock, bridge materials, culverts, etc. 1 

Dominant Vegetation Rating Description 

Shrubs. 

Trees. 

2 
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~ - 

Grasses and/or forbs. 

Substrate Type 

Boulder 

Cobble 

Gravel 

Sand 

Silt 

Clay 

Size Range (mm) 

> 256 

64 - 256 

2.0 - 64 

0.062 - 2.0 

0.004 - 0.062 

0.004 



Rating 

Gravel, rubble, and boulder particles have 5 to 25 percent of their surface 
covered by fine sediment. 

Gravel, rubble, and boulder particles have 25 to 50 percent of their surface 
covered by fine sediment. 

Rating Description 

Gravel, rubble, and boulder particles have less than 5 percent of their surface 
covered by fine sediment. 

~~ ~~ ~~ 

Gravel, rubble, and boulder particles have 50 to 75 percent of their surface I 27 covered by fine sediment. 

Gravel, rubble, and boulder particles have more than 75 percent of their surface 
covered by fine sediment. 
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'able 17. Paramete 
Variable 

Order 

Aspect 

Elevation 

Gradient 

Meander length 

Sinuosity 
~~ ~ 

Habitat length 

Percent Pools 

Percent Riffles 

Percent Pools/ 
Percent Riffles 

Belt width 

Bank-full width 

Stream width 

Mean depth 

Maximum depth 

Measured to Assess Stream Geomorphic Characteristics. 
Description 

Stream order determined fiom USGS topographical maps. 

Stream aspect determined from upstream compass direction. 

Elevation at upstream end of the habitat reach determined fiom 
topographic maps. 

Percent channel slope measured with survey rod and scope level; 
calculated as elevation change divided by G.P.S.-determined down- 
valley length. 

Measured as straight distance between stream channel curves. 

Measured stream channel length divided by G.P.S.-determined 
down-valley length. 

length (m) of riffles, glides, or pools. 

Percent Pools, categorized by pool quality- 1 st, 2nd, or 3rd class; 
calculated as total length of pool sectionsheach length. 

Percent riffles, including runs and cascades; calculated as total length 
of riffle sections divided by the reach length. 

Ratio of percent pools to percent riffles. 

Measured by sighting up and downstream at each transect, then 
measuring the total path width where the stream meanders. 

Width measured by visual inspection of immediate channel 
surroundings; corresponds to the width where the stream bank 
gradient levels out and/or there is other evidence of previous 
sustained water levels. 

Wetted-channel width measured at the edge of water at time of 
evaluation. 

Depth across bank-full and wetted width transect lines. Ten equally 
spaced readings were taken for both bank-full and wetted widths. 
Bank-full depths were measured fiom a level string to the channel 
bottom, and wetted depths were measured from the water surface to 
the channel bottom. 

Mean maximum channel depth. 
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Table 17. Parameters Measured to Assess Stream Geomorphic Characteristics.- Continued. 

Riffle Length/ 
Width 

Width to depth ratio. Calculated as bankhll width divided by mean 
water depth. 

Ratio of distance between riffle habitat and width. 

Dominant substrate material. Boulders, cobble, gravel, sand, silt, clay 
in pools and riffles were calculated from a plot of cumulative 
distribution of substrate size. 

D50 . 
Vegetation 

Stability 

I Bank stability. Rating visually estimated, and scored according to I Bank Stability 1 Table 12. 

Bank vegetational stability rating. Visually estimated along a 1 m-wide 
swath following the transect line, and scored at each transect according 
to Table 13. 

Entrenchment I Calculated as bankhll width divided by maximum depth. 
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Decision Criteria for Decision 

Indicators of Biological Diversity 

supported I # fish species > 80 % of reference site I 5 

Value 
Assigned 

Partially Supported 

Not Supported 

# fish species > 50-80 % of reference site 

# fish species -= 50 % of reference site 

3 

1 

supported 

Partially Supported 

Not Supported 

supported 

# shellfish species > 80 % of reference site 

# shellfish species > 50-80 % of reference site 

# shellfish species < 50 % of reference site 

# aquatic invertebrates > 80 % of reference site 

5 

3 

1 

5 

Indicators of water toxicity (laboratory test of surface water at IO0 % dilution) 

~~ 

Partially Supported 

Not Supported 

supported No chronic toxicity 5 

~~ ~ ~ 

# aquatic invertebrates > 5040% of reference site 

# aquatic invertebrates < 50 % of reference site 

3 

1 

supported 

Partially Supported 

Not Supported 
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Biological Condition > 80 % of reference site 

Biological Condition > 50-80 % of reference site 

Biological Condition 5 50 % of reference site 

5 

3 

1 

Partially Supported 

Not Supported 

Chronic toxicity in 1 test 

Any acute toxicity or chronic toxicity in > 1 test 

3 

1 



Table 18. Decision Matrix and Values Assigned to the Indices of Biological, Chemical, 
and Physical Quality Using Comparison with a Reference Site and Comparison 
with Criteria (adapted from NMED 1998). - Continued. 

Decision Criteria for Decision Value 
Assimed 

supported No chronic toxicity 5 

Partially Supported 

Not Supported 

Chronic toxicity in 1 test 

Any acute toxicity or chronic toxicity in >1 test 

3 

1 

INDEX OF CHEMICAL QUALITY 

Indicators of suflace water quality for coldwater aquatic lif.  use support 
I I 

Supported No chronic toxicity 

Partially Supported Chronic toxicity in 1 test 

5 

3 

Not Supported 

Partially Supported I Few measurements of dissolved oxygen < 6 mgA I 3 

Any acute toxicity or chronic toxicity in > 1 test 1 

I I 1 Not Supported Dissolved oxygen s 5 mgA 

supported 

Partially Supported 

Not Supported 

Temperature I 20' C 5 

Temperature I 22.5' C 3 

Temperature s 25" C 1 
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supported Dissolved oxygen 2 6 mgA at all times 

supported 

Partially Supported 

Not Supported 

No pH < 6 or > 9 

Few pH measurements < 6 or > 9 

Many pH measurements < 6 or > 9 

5 

3 

1 



Table 18. Decision Matrix and Values Assigned to the Indices of Biological, Chemical, 
and Physical Quality Using Comparison with a Reference Site and Comparison 
with Criteria (adapted from NMED 1998). - Continued. 

Partially Supported 

Not Supported 

~ 

Decision 

Few conductivity measurements > 1.5 mS/cm2 

Many conductivity measurements > 1.5 mS/cm2 

3 

1 

~ 

Criteria for Decision 

supported 

Partially Supported 

I Value 

No turbidity (minus background) > 10 NTU 

No turbidity (minus background) > 25 NTU 

5 

3 

I I Assigned 

Supported 

supported I No conductivity measurement > 1.5 mS/cm2 

Total phosphorus s 0.1 mgL I 5 

I 5  

Partially Supported 

Not Supported 

Total phosphorus s 6.3 mg/L 

Total phosphorus > 6.3 mg/L 

3 

1 

supported 

Partially Supported 

Not Supported I No turbidity (minus background) > 50 NTU 

Total ammonia as N < 1.0 mg/L 

Total ammonia as N < as limited by pH 

5 

3 

supported 

Partially Supported 

Not Supported 

~~ ~ 

For the mean of any parameter, does not exceed any 

For the mean of any parameter, exceeds one chronic 

Exceeds any acute criterion or multiple chronic criteria 

5 
chronic criterion 

3 
criterion 

1 

I I 1 Not Supported Total ammonia as N > as limited by pH 

Indicators of water quality criteria for coldwater aquatic life use 
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Decision Criteria for Decision Value 
Assigned 

supported 

Partially Supported 

Exceeds chronic criteria < 80% of reference 

Exceeds chronic criteria < 5 1 to 80 % of reference 

Indicators of sediment quality criteria for aquatic life use 

5 

3 

supported 

~ 

Not Supported 

Partially Supported 

Exceeds chronic criteria 2 50 % reference 1 

Not Supported 

Mean of any parameter does not exceed 

Mean of 2 1 parameter exceeds 

any Sediment Concentration of Concern 

Sediment Concentration of Concern 

5 

3 

Mean of parameter exceeds Sediment Quality Criterion I 1 

supported 

Partially Supported 

Indicators of tissue quality for aquatic life and wildlife health 

Mean of any parameter does not exceed 

Mean of any 1 parameter exceeds 

5 
any Tissue Quality Criterion 

Tissue Quality Criterion 
3 

Not Supported Mean of > 1 parameter exceeds 1 
Tissue Quality Criterion 

INDEX OF PWSICAL QUALITY 

supported Pfankuch rating = GOOD or EXCELLENT 5 

Partially Supported 

Not Supported 
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Pfankuch rating = FAIR 3 

Pfankuch rating = POOR 1 



Decision Criteria for Decision Value 
Assigned 

Supported RBP score > 80% of reference site 5 

Partially Supported 

Not Supported 

I Supported I HSI score > 80% of reference site 

RBP score > 50 to 80% of reference site 

RBP score I 50% of reference site 

3 

1 

I 5  

supported 

Partially Supported 

HSI score > 80% of reference site 

HSI score > 50 to 80% of reference site 

5 

3 

Habitat quality for brook t r o u t h  I 

Not Supported 

I supported I HSI score > 80% of reference site 

HSI score 5 50% of reference site 1 

1 5 1  

Partially Supported 

Not Supported 

I I 
~ ~ 

I I 

HSI score > 50 to 80% of reference site 

HSI score I 50% of reference site 

3 

1 

I Partially Supported I HSI score > 50 to 80% of reference site 1 3 1  

supported 

I Not Supported I HSI score I 50% of reference site 

HSI score > 80% of reference site 5 

1 1 1  

I Partially supported I HSI score > 50 to 80% of reference site 1 3 1  

I Not Supported I HSI score I 50% of reference site 1 1 1  
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Table 18. Decision Matrix and Values Assigned to the Indices of Biological, Chemical, 
and Physical Quality Using Comparison with a Reference Site and Comparison 
with Criteria (adapted from NMED 1998). - Continued. 

supported 

Partially Supported 

Not Supported 

Decision 

HSI score > 80% of reference site 

HSI score > 50 to 80% of reference site 

HSI score I 50% of reference site 

5 

3 

1 

Criteria for Decision 

supported 

Partially Supported 

Not Supported 

HQI score > 80% of reference site 

HQI score > 50 to 80% of reference site 

HQI score 5 50% of reference site 

Value I A z e d  

5 

3 

1 

I Habitat quality for longnose dace 
I - 1  I 
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Parameter Site VA 2.6 Site PA 9.0 Site SA 7.64 Site LA 13.0" 

Date Collected 

Canyon 

22-Jul-1994 12-May-1997 20-Mm- 1996 25-Feb-1997 

Valle Pajarito Sandia Los Alamos 

Density (number per mete?) 

Richness (number of taxa) 

1,962 10,914 3,100 2,589 

33 25 10 42 

Community Tolerance 
Dominance Quotient (CTQd 

EPTb Index 

EPT/(EPT + Chironomidae) 

Percent Dominant Taxa 

community Loss 

Percent of Reference 

91.4 80 99.5 71.4 

6 10 3 18 

0.66 0.84 0.99 0.25 

20 21 52 32 

0.9 1 1.16 3.80 0 

Density 

Taxa Richness 

I 6 I 6 I 6 I 6 EPT/(EPT + Chiron.) 

~ 

28 23 17 100 

78 59 23 100 

CTQd 

EPT Index 

EPT/(EPT + Chiron.) 

78 89 71 100 

33 55 16 100 

> 100 > 100 > 100 100 

Metric Score 

Density 2 2 I 0 6 

Taxa Richness 

CTQd 

~~ ~ ~ 

4 2 0 6 

4 6 4 6 

EPT Index 
~ 

0 0 0 6 

Percent Dominant Taxa 

Community Loss 

Biological Condition 

2 4 0 2 

6 4 4 6 

Total of Metric Scores 

% of Reference Condition 

~ ~ 

24 24 14 38 

63 (slightly 63 (slightly 37 (moderately 100 (reference 
impaired) impaired) impaired) condition) 



Table 20. Compr 
with Sc 

mg/kg 

m a g  

Analyte 

42 43 24 25 

93 77 47 386 562 

Aluminum 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Chromium 

copper 

Iron 

Lead 

Manganese 

Mercury 

Molybdenum 
~ 

Nickel 

Selenium 

Silver 

Strontium 

Uranium 

Vanadium 

Zinc 

a Bolded values are above the Sediment Quality Criterion (or considered elevated as was selenium). 
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sn) for Elemenl 
.aboratory Use 

Fisheriesa 
Acute Chronic 

750' I 87 

Dissolved in Canyon Waters (N=40, 10 from each 
Itudy, and Water Quality Standards for New Mexico. 

Water Irrigation Livestock 
watering Supply 

5000 5000 

Sandia 

184 f 91 

26.3 f 6.6 

0.3 f 0.1 

60.1 f 11.1 

Table 21. Descriptive Stati 
stream) Collecte 

Element I Los Pajarito 

3,690 f 4,234 

49.1 f 15.8 

0.4 f 0.2 

ND 

Valle 

130 I 5.3 I 

1.8 

980 

9.2 

0.7 50 10 10 

120 1000 100 50 

6.5 500 200 

1000 

Copper 

Iron 

Magnesium 

Manganese 

Molybdenum 

2.2 f 1.6 

275 f 136 

3,254 f 155 

4.5 f 4.2 

ND 

790 

65 

88 

100 100 

59 2000 

798 f 504 

Barium I 25.6f3.9 3332 f 843 I 1000 I 
Beryllium I 0.3 f 0.1 0.2 f 0.1 

Boron I N D  27.2 f 29.0 5000 750 
I I 

Cadmium I 1.8f 1.2 2.6f1.0 I 2.1 *0.7 2.1 f 1.0 

Chromium I 3.2f2.8 9.1 f 2.6 4.5 f 2.2 9.5 f 14.6 

(6.7 f 2. l)b 4.1 f 2.2 3.3 f 2.1 

375 f 153 1,532 f 1,773 430 f 246 

5,415 f 1,142 3,703 f 674 5,364 f 247 

46f 16 11.6 f 7.8 29.9 f 29.0 

88.5 f 91.8 ND ND I 1000 

Nickel I 3.9f2.7 6.6 f 2.8 6.0 f 2.2 16.4 f 30.7 

Strontium I 67.8 f 7.7 82.2 f 27.9 I 72.0 f 10.2 133.1 f 11.6 

Vanadium I 2.7 f 2.4 11.7f2.7 I 5.4f 2.9 4.0 f 2.9 

7.0 f 2.7 Zinc 5.9 f 2.3 27.2 f 7.0 10.5 f 5.0 

a For standards that are dependent on hardness, a default hardness value of 50 was used in the derivation of the standard above. 
In the row, bolded values are greater than the standards that are italicized. Copper was not elevated when a site-specific hardness was used. 



LANL Water Quality Assessment along with Water Quality Criteria for New Mexico (NMWQCC 1995). 

Fisheries" Livestock Irrigation 
Acute Chronic watering Sandia Pajarito Valle Element Los 

( P m  Alamos 

Aluminum 877 f 461b 184 f 91 3,690 f 4,234 798 f 504 750' 87 5,000 5,000 

Barium 25.6 f 3.9 26.3 f 6.6 49.1 f 15.8 3,332 f 843 

Beryllium 0.3 f 0.1 0.3 f 0.1 0.4 f 0.2 0.2 f 0.1 130 5.3 

Boron ND 60.1 f 11.1 ND 27.2 f 29.0 5,000 750 

Cadmium 1.8 1.2 2.6 f 1.0 2.1 f 0.7 2.1 f 1.0 1.8 0.7 50 10 

Chromium 3.2 f 2.8 9.1 f 2.6 4.5 f 2.2 9.5 f 14.6 980 120 1,000 100 

Copper 2.2 f 1.6 6.7 f 2.1b 4.1 f 2.2 3.3 f 2.1 9.2 6.5 5 00 200 

Iron 275 f 136 375 f 153 1,532 f 1,773 430 f 246 I, 000 
c 

Magnesium 3,254 f 155 5,415 f 1,142 3,703 f 674 5,364 f 247 

Manganese 4.5 f 4.2 46f 16 11.6 f 7.8 29.9 f 29.0 

m 
VI 

1,000 - Molybdenum ND 88.5 f 91.8 ND ND 

Nickel 3.9 f 2.7 6.6 f 2.8 6.0 f 2.2 16.4 f 30.7 790 88 

Strontium 67.8 f 7.7 82.2 f 27.9 72.0 f 10.2 133.1 f 11.6 

Vanadium 2.7 f 2.4 11.7f2.7 5.4 f 2.9 4.0 f 2.9 100 100 

Zinc 5.9 f 2.3 27.2 f 7.0 10.5 f 5.0 7.0 f 2.7 65 59 2,000 

a When a criterion was dependent on hardness, then the default hardness value of 50 was used in the derivation of the criterion. 
In the row, bolded values were greater than the criteria that are italicized. See text for why copper does not exceed criteria. 

* Note mean and standard deviation computed on the 10 samples fkom each stream. 

Water 
Supply 

I ,  000 

10 

50 



Water-Screening Water-Screening 
Benchmark for Benchmark for 

(Pa) W=3) Acute Effects Chronic Effects 

RDX 1 ,400b 1 gob 

3,800b 330b 

Not determined Not determined 

350b 2Ob 

13.2 - 542 
(mean = 221) 

(mean = 78) 
5.6 - 172 HMX 

0.5 - 48.6 
49296-DNT (mean = 22.9) 

1.1 -22.5 
2,496-DNT (mean = 13.1 ) 
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Human Health- 
Drinking water 

0.3" 

Not determined 

0.05' 

0.05" 



Table 24. Mean Concentrations (pg/g, dry weight) in Canyon Sediments Collected for the 
LANL Water Quality Assessment Compared to Thresholds of Concern. 

I I CANYON I THRESHOLDS OF CONCERN I 

DNB 
HMX 

<0.03 <0.03 <0.03 <0.03 
<0.03 <0.03 C0.03 0.60 

L 

RDX 
TNT 

60.2 23,000 
0.35 

C0.03 <0.03 <0.03 0.56 
<0.03 ~ 0 . 0 3  <0.03 0.10 

0.3 
0.2 
0.7 I I I I 

I I I 

4.6 I I I 1 
iical names. “4‘ = less than. r 

Consensus-based Sediment Quality Criteria (see text and Table 8). 
Background Concentration in Canyon Sediments (per Ryti et al. 1998). 
Los Alamos National Laboratory Screening Action Level (per LANL 1998a). 

unprotective of aquatic life and the environment (see text). 
’ Ratio of SAL-to-SQC. A Ratio >1 indicated the SAL was likely 
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Table 25. Mean (and Standard Deviation) of Texture (Sand, Silt, Clay), Moisture, and 
Total Organic Carbon Content in Sediment Samples Collected for the LANL 
Water Quality Assessment 1996- 1997. 

SAND (%) Canyon 
Stream Segment SILT (%) CLAY (%) 

Los Alamos 

Sandia 

Pajarito 

Valle 

0.4 (0.3)B I 25.8 (5.3)A 

86.3 (7.4)A 9.1 (4.3)A 4.6 (4.8)A 

78.1 (1 1.4)A 16.0 (9.2)A 5.8 (2.8)A 

88.1 (7.8)A 8.3 (7.7)A 3.5 (0.8)A 

86.3 (4.7)A 9.0 (3.0)A 4.7 (1 .8)A 0.5 (0.3)AB I 28.0 (7.9)A 
For each column, superscript letters in common were not significantly different 
(ps0.05, using a One Way Analysis of Variance) 
TOC = Total Organic Carbon Content 
MSTR = Moisture Content 
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Table 26. Comparison of Elements in Invertebrates Collected for the LANL Water Quality 
Assessment, and Reported in New Mexico. 

Failing 1993 
(Hesperoper- 
Iapacijica) 

Caddisfly Nymphs 
(Hesperophylax sp.) 
collected on LANL 

Lynch et af.  Simpson and 
1988 (Mix Lusk 1999 
of inverte- (Mix of 
brates) invertebrates) 

Popp et al. 
1996 
W O S t l Y  
stoneflies) 

General 
Dietary 
Level of Element 

(Pdg 
dry 

weight)” 

1.3 

2.1 

11 

1.6 

> 30 

> 0.5 

> 10 

40 - 80 

>1,000 

> 100 

0.4 1.9 0.3 

2.9 

79.5 
~~ 

240 26 1 

2.8 0.7 

7.1 2.3 

4.8 

397 
~ ~~ 

320 117 

Concern for 
Fish and Caddis flies 

(without 
their cases) 

Caddisfli 
es (with 
cases on) 

Comanche 
Creek 

Red River 
(Upstream 
of Mine) 

mainstream 
of the San 
Juan River Creek 

> 1,000 249 2,806 252 3,3 10 

As 1.1 I 1.8 1.3 

Ba 382 I 230 62.5 

Be 0.1 1 ’ 3  

B 4.5 

Cd 0.5 I 0.3 

Cr 16.8 I 12.4 

cu + 5,156 

73.1 I 43.0 1 23.3 

Fe I I 2,070 

Pb 1.6 I 9.1 I 0.5 1 2.7 

1,608 I 742 I I 1,443 >10,000 -4- > 1.000 Mn 412 I 967 

Mo 14.7 I 1.5 

Ni 10.6 I 5.3 

Se 1.4 I 0.04 + >5.000 Sr 17.8 I 9.5 
I 1 

I I 83 

V 1.6 I 10.7 5.9 

Zn 169 I 49 

a See Table 5 for abbreviations and chemical names. 
Based on NRC 1980, Eisler 1985, Eisler 1986% Eisler 1987, Eisler 1993, 
Eisler 1994, and USDOI 1998. 
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Table 27. Elemental Concentrations in Fathead Minnow Caged in Streams for the LANL 
Water Quality Assessment, Compared with Concentrations in Fish Tissues 
Collected Nationwide and Regionally. 

Maximum 
Background 

(above LANL) 

- 

Fresquez et al. 1999 (Fish 
Fillets from the Rio Grande 
above and below the LANL) 

Maximum 
(below 
LANL) 

LANL Water Quality 
Assessment Whole- 

body Caged-Fish 
(Pimephales promelas) 

Prior to after 2 
exposure months -r (baseline) exposure 

0.1 

1.7 

Schmitt et al. 1999 
(Whole Fish 

Collected 
Nationwide) 

0.1 0.1 0.2 0.04 

2.2 0.1 0.3 

General 
Dietary 

Level of 
Concern - 
Predatory 
Wildlifeb 

9.1 

Element 

weight)a 
(Pdg wet 

9.1 

I 

41.8 

the 8 5 ~  percentile of 
geometric means 

38.6 I 31.7 

A1 
I I I 1 

0.4 I 43.5 I I I > 200 

Ba 2.7 I 30.8 I 0.5 I 1.4 I 
B 0.4 I 0.7 I > 30 

Cd > 0.1 

Cr 

c u  1.1 I 1.4 I 0.9 I 0.7 I 1.7 > 25 

Fe 27.7 I 53.7 I > 500 

301 I 295 I >3,000 

> 400 Mn 0.8 I 5.8 I 
0.02 I 0.03 I 0.3 I 0.2 I 0.2 > 0.1 

> 10 Mo 0.1 I 0.2 I 
Ni 1.1 I 1.2 I 1.1 I 0.9 I > 50 

Se 0.4 I 0.5 I 0.3 I 0.5 I 0.7 > 0.8 

>2,000 Sr 

V 0.2 I 0.3 I > 10 

Zn > 40 
a See Table 5 for abbreviations and chemical names. 

Based on NRC 1980, Eisler 1985, Eisler 1986a, Eisler 1987, 
Eisler 1993, Eisler 1994, and USDOI 1998. 
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Table 28. Raw Habitat Suitability Index Scores for Various Life Stages of Brook Trout in Each Canyon Stream Segment Studied 





Table 29. Raw Habitat Suitability Index Scores for Adult Longnose Dace in Each Canyon 
Stream Reach and Stream Segment Studied for the LANL Water Quality 

a See Figures 8 through 1 1 for location of habitat reaches in canyon stream segment studied. 
BR = Below the Los Alamos Reservoir. 
DE = Habitat measurements made during electrofishing survey. See text. 
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Table 30. Comparison of the Brook Trout HSI Model Parameter Ranges with Habitat Associations Raorted bv the New Mexico 

HSI Range 

0-30°C 

Department of Game an 
ualit Index H I .  

HSI Parameter 

Max. Temp. - adult 

Max. Temp. - embryo 

HSI = 1.0 HSI = 0.0 NMDGF 1998 
10- 16°C 0: 24 - 30 "C e15 - 21 "C 

Min. Dissolved Oxygen V3a 

Min. Dissolved Oxygen V3b 

Mean Depth v 4  

Mean Flow v 5  

0-20°C 

3-9mg/L 

3-9mglL 

1 Fish (NMDGF 1998) and "Good-kxcellent" Habitat Features Reported by Binns (1978) in the Habitat 

4 -  12°C 0; 20°C e15 - 21 "C 

6.5 - 9.0 mg/L 3.0 mg/L e 5 - >7 mg/L 

9.0 mgL 3.0 - 5.0 mgL 5 - >7 mg/L 

I I I 

0-60cm 

0 - 100 cdsec  

~~~ 

30 - 60 cm 0 -  12cm e 30 - 300 cm NS 

30 - 60 C ~ / S ~ C  0: 90 - 100 cdsec  15 - 76 cdsec  30 - 91 cmlsec 

Percent Cover 

Percent Cover 

Substrate Size 

Covered Substrate 

Dominant Substrate 

Percent Pools 

10.5 - 21.1 "C 

V6j 0 - 40% 1 4 - 4 0 %  NIAb NS, some required NS 

V6a 0 - 40% 2 2 - 4 0 %  NIA NS, some required 

v 7  0 -  10cm 2.5 - 6.0 cm 0.0 cm 2.0 - 256 cm NS 

V8 0 - 20% 8 - 2 0 %  0 %  NS NS 

v 9  NIA Class A NIA Gravel (Class A) NS 

v10 0 -  100% 35 - 65 % NIA Preferred NS 

41 - >55% 

NS" 

Percent Bank Vegetation 

Percent Bank Stability 

MaxMinpH 

Estimated Base Flow 

Pool Class Rating 

Percent Fines in R;#les 

NS 

~~ 

V 1 1 0 - 3 0 0 %  150 - 300 % NIA NS NS 

v12 0 -  100% 75 - 100 Yo NIA NS 

V13 4.0 - 10.0 6.5 - 8.0 4.0; 9.5 - 10.0 NS NS 

V14 0 - 100 Yo 50 - 100 % 0 %  NS 

V15 NIA L 30% lst Class NIA 1" Class NS 

V16 0 - 6 0 %  0 - 1 5 %  NIA NS NS 

76 - 100 Yo 

26 -55 % 

NS 



Table 31. Summary Results and Values Assigned for the Index of Biological Quality 
used in the Development of the Water Quality Index. 

Corrected 2-month survival 94 (5) 73 (5) 93 (5) 

2-month, average grams gained 1.4 (5) 1.7 (5) 1.8 (5) 

(flood effects removed) 

(flood effects removed) 

Sediment Pore Water Toxicity 

7-day invertebrate survival 100 (5) 100 (5) 78 (5) 

7-day invertebrate reproduction 3 1 (3) 32 (3) 13 (1) 

Index of Biological Quality 42 48 38 

% Index of Biological Quality 70 80 63 
Compared to the Reference Site 

Los Alamos 

42 (5) 

38 (5) 

100 (5) 

35 (5) 

94 (5) 

77 (5) 

1.5 (5) 

60 

100 
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Table 32. Summary Results and Values Assigned for the Index of Chemical Quality used 
in the Development of the Water Quality Index. 

Summary Results of Water 
Quality Criteria Exceeded 

(and Value Assigned) 

Valle Pajarito Sandia Los Alamos 

Aquatic Life Acute Criteria 

Aquatic Life Chronic Criteria 

Dissolved Oxygen as mg/L 
I I I I I 

Ala (1) A1 (1) - (5) A1 (1) 

AI, RDX, Al, Fe A1 A1 
HMX (1) (1) (3) (3) 

<6 (3) < 6 (3) <5 (1) < 6  (3) 

Temperature in Celsius 

pH as standard units 

Conductivity as mS/cm 

> 20 (3) < 20 (5) > 20 (3) < 20 (5) 

> 9 (3) < 9 ( 5 )  < 9 (5) < 9 (5) 

< 1.5 (5) < 1.5 (5) > 1.5 (3) < 1.5 (5) 

Turbidity as NTU 

Phosphorus 

> 10 (3) > 25 (1) > 10 (3) > 10 (3) 

> 0.1 (3) > 0.1 (3) > 6.3 (1) > 0.1 (3) 

Ammonia as Nitrogen 

Sediment Quality Criteria 
Exceeded (Value Assigned) 

Sediment Concentration of 
Concern Criteria 
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< 1.0 (5) < 1.0 (5) < 1.0 (5) < 1.0 (5) 

A1 (3) A1 (3) Al, Cr, A1 (3) 
PCB (1) 

Sediment Quality Criteria 

Tissue Quality Criteria 
Exceeded (Value Assigned) 

Tissue Quality Criteria 

Index of Chemical Quality 

HMX, TNT - (5) - (5) - (5) 
(1) 

- (5 )  Cr (3) Cr, PCBs Cr (3) 
(1) 

33 37 31 41 

% Index of Chemical Quality 
Compared to Reference Site 

80 90 76 100 



Table 33. Summary Results and Values Assigned for the Index of Physical Quality used 
in the Development of a Water Quality Index 

Valle Pajarito Sandia Physical Characteristic 
(and Value Assigned) Los Alamos 

Stream Channel Stability @er Rosgen 1996) 

Pfankuch Rating FAIR (3) FAIR (3) POOR (1) FAIR (3) 

Aquatic Life Habitat Quality Model Results 

173 ( 5 )  178 (5) 129 (3) 176 (5) Rapid Bioassessment Protocol 
for Invertebrate Habitat 

Habitat Suitability Index for 
Brook Trout Eggs 

0.42 ( 3 )  0.46 (5) 0.55 (5 )  0.57 (5) 

Habitat Suitability Index for 
Brook Trout Fry 

0.71 (5) 0.84 (5) 0.87 (5) 0.83 (5) 

Final Habitat Suitability Index 
for Brook Trout Juveniles 

0.30 (1) 0.30 (1) 1 .o (5) 0.81 (5) 

Final Habitat Suitability Index 
for Brook Trout Adults 

0.05 (1) 0.30 (1) 0.78 (5) 0.77 (5) 

Binn’s Habitat Quality Index 23.8 (1 )  25.3 (1) 68.7 (5) 17.1 (1) 

0.2 (3) 0.2 ( 3 )  0.2 ( 3 )  0.3 ( 5 )  Final Habitat Suitability Index 
for Longnose Dace 

Index of Physical Quality 22 I 24 

% Index of Physical Quality 
Compared to Reference Site 

I 
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